Malignant Fibrous Histiocytoma Involving the Ilium in a Cat
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In recent years there has been extensive recognition and documentation of a heterogenous group of human neoplasms characterized morphologically by cells with histiocytic and fibroblastic qualities [5, 8, 10, 18, 19, 21, 231 . There are now convincing data from tissue culture and ultrastructural studies to suggest a common histogenesis of these cells [8, 191 . The generic term fibrous histiocytoma is used for those varieties considered benign. The less common malignant group includes the atypical fibrous histiocytoma, malignant fibrous histiocytoma, malignant histiocytoma and epithelioid sarcoma [8, 15, 2 11. Malignant fibrous histiocytoma was diagnosed recently in three cats and two dogs [9] , and there are a few earlier reports of morphologically similar tumors in the dog, cat and horse [ 1, 7, 12, 16, 171 .
A 2-year-oId, neutered female, domestic short hair cat was referred to the University of Queensland Veterinary Clinic with a rapidly growing, firm mass over the left ilium. Within 6 weeks the tumor had increased in size to about 10 X 7 cm. The cat was depressed, dehydrated and emaciated. It had pale mucous membranes and a rough "staring" coat. The left leg was dragged in extension with knuckling over of the left hind paw and atrophy of muscles of the left thigh. Pain perception was present but there was no withdrawal reflex in the affected limb. Radiography showed extensive lysis of the ilium and marked soft tissue swelling over the area ( fig. I ). The prognosis was poor and the cat was killed and necropsied. Samples for histological examination were taken from various sites in the tumor, adjacent lymph nodes and all other major organs, and fmed in 10% formalin. Frozen and paraffin-embedded sections were prepared; only those samples containing remnants of the ilium required decalcification. Sections were stained routinely with haematoxylin and eosin (HE), periodic acid-Schiff (PAS) with and without amylase pretreatment, Masson's trichrome, Perk' Prussian blue, Gomori's reticulin stain, phosphotungstic acid haematoxylin (PTAH), toluidine blue and oil red 0.
The large multinodular tumor occupied much of the left ilium anterior to the acetabulum and bulged outward, displacing and infiltrating the overlying tissues. The sciatic nerve was compressed and slightly displaced, and neoplastic tissue penetrated slightly into the sacrolumbar intervertebral foramen. Cut surfaces were pale grey to white and fleshy. Small pink or white necrotic flecks were scattered through most sections and occasional gritty spicules of bone remained along the iliac border. Histologically, irregular nodules of neoplastic tissue permeated among disintegrating remnants of the ilium. Osteogenic reaction of the ilium was absent or minimal, and there was usually an abrupt junction with unreactive bone and marrow. The free margins were circumscribed with an expanding border or slight infiltration of the overlying tissues. Scanty connective tissues partially separated the neoplastic nodules and scattered, thin-walled blood vessels coursed through the tumor. Patches of necrosis, usually with little hemorrhage, were present in most blocks. There were no metastases.
The outstanding feature was the presence of many multinucleated giant cells scattered or clustered among sheets of mononuclear cells ( fig. 2) . Variable numbers of nuclei (maximum about 50) were arranged in the peripheral cytoplasm or clumped centrally in the giant cells. The cytoplasm had a "ground glass" or slightly vacuolar appearance and occasionally contained some PAS-positive, amylase resistant granular material. There were some distinct, large cytoplasmic vacuoles often containing cellular debris or live mononuclear cells. Smaller tumor giant cells were present less frequently. These had less cytoplasm, and nuclear configurations ranging from a single, huge nucleus to multilobed, binucleated and other multinucleated types.
The predominant stromal cells were mononuclear and resembled histiocytes. They could be found either scattered liberally among the other cell types or in broad unpatterned sheets of uniform, epithelioid cells ( fig. 3 ). Cohesion among these cells was poor and the cell outlines were usually distinct. Nuclei were oval, pleomorphic, and moderately vesicular with central, large nucleoli. There were some "macrophage-like" cells with wispy, vacuolated cytoplasm, which was usually positive for fat. Patches of stroma sometimes took on a more fibroblastic appearance, with the cells, and their more abundant cytoplasmic processes, in short fascicles arranged in a storiform pattern (fig. 4) . Nuclei were more elongated than in the histiocytic cells. Mitoses, often of tripolar or other atypical forms, were frequent in all areas; 232 were counted in 50 high power (~4 0 0 ) fields, 10 fields from each of five different cellular areas. Collagen and reticulin fibre deposition was patchy and most obvious in slightly hyalinized patches about areas of necrosis. Some broad trabeculae of metaplastic osteoid unassociated with the neoplastic cells were found in the internodular connective tissues. Moderate numbers of inflammatory cells, chiefly lymphocytes, with some plasma cells, neutrophils and a few hemosiderin-containing macrophages, were present throughout the tumor, either as a light diffuse scattering or as small dense aggregations in the internodular tissue. There was Wallerian degeneration of nerve tissue and atrophy and degeneration of muscle compressed by the tumor.
Difficulties arise in differentiating such neoplasms from various other pleomorphic sarco- [5, 14, 15, 20, 221 . These usually have enough distinctive features, however, to allow characterization, and any giant cells present are usually of the tumor giant cell type only. Large osteoclast-like giant cells often occur in osteosarcoma, but the neoplasm in our cat contained only minimal, metaplastic osteoid. Giant cell tumor of bone as it usually is seen in man [2, 3] is quite different from the neoplasm in our cat. Pleomorphic types, more common in animals [12] , could be similar, but would not be expected to have the definite histiocytic character of the stroma. We were unable to determine whether the tumor in our cat had arisen in the ilium or adjacent soft tissues. Both intraosseous and extraosseous malignant fibrous histiocytomas involving bone have been seen in man [4, 6, 13, 221 . The tumor in our cat is similar in many respects to the malignant giant cell sarcoma of soft parts [lo, 15, 201 which is apparently a particularly histiocytic variant of malignant fibrous histiocytoma [ I 1, 211. Extensive bony involvement is not described for that variant. Future studies of similar tumors in animals, including tissue culture of explants, are necessary to validate the synonymity we have presumed with human malignant fibrous histiocytoma.
